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microbiome workshop

Dec. 16-17, 2020
https://mcic-osu.github.io/2020-12-microbiomics-workshop/
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Dataset description

Lab goals: Contribute to our understanding of winter cover crops effect on soil health,
microbial communities and corn-soybean production

Field experiment objectives:
To evaluate the effect of cereal rye cover crop in subsequent soybean production (Fry Farm, Wooster, OH)
To characterize microbial community changes between cover crop establishment, cover crop termination and

subsequent soybean crop
To determine the effect of timing of cereal rye termination on subsequent soybean productivity and associated

microbiome




Dataset description

Treatments

Tl

Rye CC terminated 5 days after soybean planting

Control - No rye cover before soybean

T4
n=6
Crop corn cereal rye SOy radish corn
Month 5/ 6| 7 8] 9 10 11 12 1] 2 il 4 5 & 7 10] 11 1] 2 5 6] 7 10] ...
Year 2017 2018 2015
X spray x X
S3 S4

Sampling time S1
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Amplicon sequencing data analysis

. Sequencing quality check (performed at different stages of analyses)
. Assign sequences to sample (demultiplexing, based on barcodes)
. Trimming of adapters and primers

* For ITS pipeline — ITS extraction (ITSx)

. Define SV/OTU (sequence variants / operational taxonomic units)

. Classify SV/OTUs using appropriate reference database (e.g. SILVA, UNITE)
. Filter SV/OTUs

. Generate Sample by OTU/SV table

. Generate FASTA file with sequence representative of each SV/OTU

. USE 6 and 7 for downstream analyses



Table 1 List of commonly used tools for metabarcoding data analysis

From: Mycobiome diversity: high-throughput sequencing and identification of fungi

Name

DADA2

Galaxy

LotuS

mothur

AMPtk

OBITools

PipeCraft

PIPITS

QIIME

SEED2

Microbiology.se

USEARCH

VSEARCH

ITS, internal transcribed spacer; LSU, large subunit; rRNA, ribosomal RNA; SSU, small subunit.

Description and link

Amplicon sequence variant analysis pipeline
https://benjjneb.github.io/dada2/

Web-based platform, including various analytical tools
https://usegalaxy.org/

Full pipeline for amplicon data
http://psbweb05.psb.ugent.be/lotus/index.html

Versatile software suite (designed mostly for 16S rRNA)
https://www.mothur.org

Full pipeline for amplicon data

http://amptk.readthedocs.io

Versatile software package
https://git.metabarcoding.org/obitools

Full pipeline for amplicon data (with graphical user interface)
https://plutof.ut.ee/#/datacite/10.15156%2FBI0%2F587450

Full pipeline for fungal ITS amplicon data (only for lllumina data)
https://github.com/hsgweon/pipits

Full pipeline for amplicon data (designed mostly for 16S rRNA)
https://qgiime2.org

Full pipeline for amplicon data (with graphical user interface; on Windows)
http://www.biomed.cas.cz/mbu/lbwrf/seed

Tools, including ITSx and Metaxa2, for processing ITS, SSU and LSU data
http://microbiology.se

Versatile software package

https://www.drive5.com/usearch

Versatile software package

https://github.com/torognes/vsearch
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Things to look for in a pipeline

- Different quality control steps:
= Sequence length (trimming)
- Low quality reads (filtering)
- Deal with sequencing errors
(denoising/error correction)
=~ Homopolymers
= Chimeras

= OTU vs SV (podcast:
https://bioinformatics.chat/amplicon-
seguence-variants)

= Deal with controls

- Documentation
- Format/compatibility with downstream
analysis

FASTQ — quality profile plot
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https://benjjneb.github.io/dada2/tutorial_1_6.html




OTUs

Analysing and interpreting your data

Samples
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To normalize or not?

What is your question and hypothesis?

McMurdie, Paul J., and Susan Holmes. “Waste
Not, Want Not: Why Rarefying Microbiome Data
Is Inadmissible.” PLoS Comput Biol 10, no. 4
(2014): e1003531.
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Which analyses to apply?

Actinobacteria; Streptomyces

Proteobacteria; Allorhizobium-Neorhizobium-Pararhizobium-Rhizobium
Proteobactenia; Phenylobacterium
Protecbacteria; Methylotenera

Acidobacteria; Bryobacter

Acidobacteria; c__Subgroup_8_ASWV1171
Acidobacteria; ¢__Subgroup_& ASW12544
Acidobacteria; ¢ Subgroup & ASV17223
Acidobacteria; ¢ Subgroup_&_ASV18701
Acidobacteria; c__Subgroup_6_ASVE082
Acidobacteria; ¢__Subgroup_&_ASWVE42
Acidobacteria; c__Subgroup_6_ASVBTES
Acidobacteria; Candidatus_Koribacter
Acidobacteria; Candidatus_Solibacter
Acidobacteria; Edaphobacter

Acidobacteria; f__Blastocatellaceae_ASV14830
Acidobactena; f__Blastocatellaceae_ASV17922
Acidobactenia; f__Blastocatellaceae_ASV17925
Acidobactena; JGI_0001001-HO3

Acidobacteria; o__Acidobacteriales_AS\16564
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Read Abundance (%)

- Different methods, packages, visualization tools
phyloseq, ampvis2, vegan (R)

- Dealing with controls, replicates and contaminants

decontam

Hugerth, Luisa W, and Anders F Andersson. “Analysing Microbial Community Composition through Amplicon
Sequencing: From Sampling to Hypothesis Testing.” Frontiers in Microbiology 8 (2017): 1561.


https://apsjournals.apsnet.org/doi/abs/10.1094/PHYTO-02-16-0058-FI
https://apsjournals.apsnet.org/doi/abs/10.1094/PHYTO-02-16-0058-FI

Submit to databases!!!
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